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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve mass productivity and to 
enable good display regardless of the brightness of ambient light 
by providing each of pixel regions with a reflection region and a 
transmission region and optimizing the retardation of a liquid 
crystal layer, respectively independently therefrom. 
SOLUTION: Each pixel has a reflection region 120R regulated by 
a reflection electrode 69 and a transmission region 120T regulated 
by a transparent electrode 68. The relation between the twist angle 
of the liquid crystal layer 140 and the retardation, when phase 
difference compensation elements 170 and 180 are quarter-wave 
plates is regulated by setting the retardation of the liquid crystal 
layer 140, when the twist angle 91 is within the range 0°<81<90° at 
a prescribed range, by which the utilization rate of 70% or higher in 
reflectivity is can be obtained relating to the reflection region 120R. 
The utilization efficiency of 30% or higher in transmittance can be obtained by setting the retardation of 
the liquid crystal layer 140, when the twist angle 91 is within the range 0°<81<90° at a prescribed range 
related to the transmission region 120T. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the liquid crystal layer pinched between the 1st and 2nd substrates, and this 1st substrate and this 
2nd substrate. It is the liquid crystal display which has two or more picture element fields specified with the 
electrode of the pair which impresses an electrical potential difference to this liquid crystal layer, and has a 
reflective field and a transparency field for these two or more picture element fields of every. This liquid crystal 
layer The 1st polarizing element which consisted of a liquid crystal ingredient which has a forward dielectric 
constant anisotropy, and was prepared in the opposite side with this liquid crystal layer of this 1st substrate, The 
2nd polarizing element prepared in the opposite side with this liquid crystal layer of this 2nd substrate, and the 1st 
phase contrast compensation component prepared between this 1st polarizing element and this liquid crystal layer, 
It has the 2nd phase contrast compensation component prepared between this 2nd polarizing element and this liquid 
crystal layer. Twist angle thetat of this liquid crystal layer is 0 degrees or more 90 degrees or less. The retardation 
Rd of the light field of this liquid crystal layer of this reflective field and twist angle thetat In the range and the 
range of 0 degree<=thetat<=54.3 degree which are surrounded with the curve expressed with a formula (1), a 
formula (2), a formula (3), and a formula (4), respectively In the range surrounded with the curve expressed with a 
formula (5), a formula (6) and a formula (7), and a formula (8), respectively, and the range of 54.3 
degree<thetat<=90 degree It is the range surrounded with the curve expressed with a formula (5) and a formula (8), 
respectively. And the retardation Rd of the light field of this liquid crystal layer of this transparency field and twist 
angle thetat It is the range surrounded with the curve expressed with a formula (9), a formula (10), a formula (11), 
and a formula (12), respectively, and each formula is Rd=-0.0043, thetat2-0.065, and thetat+101 1.8. (1) 
Rd=-0.0089, thetat2+0.1379, and thetat+914.68 (2) 
Rd=-0.0015, thetat2-0.1612, and thetat+737.29 (3) 
Rd=-0.0064, thetat2-0.0043, and thetat+640.65 (4) 
Rd=-0.0178, thetat2+0.2219, and thetat+458.92 (5) 
Rd=-0.0405, thetat2+0.4045, and thetat+364.05 (6) 
Rd=0.0347, thetat2-0.4161, and thetat+1 86.53 (7) 
Rd=0.0098, thetat2-0.1912, and thetat+89.873 (8) 
Rd=-0.0043, thetat2-0.065, and thetat+995.66 (9) 
Rd=-0.0058, thetat2-0.0202, and thetat+665.8 (10) 
Rd=-0.0248, thetat2+0.6307, and thetat+439.58 (11) 
Rd=0.0181, thetat2-0.6662, and thetat+1 09. 51 (12) 
The liquid crystal display which comes out and exists. 

[Claim 2] In the range whose twist angle thetat of a reflective field said retardation Rd is 0 degree<=thetat<=54.3 
degree In the range said whose retardation Rd twist angle thetat of a reflective field is the range surrounded with 
the curve expressed with the above-mentioned formula (7) and the above-mentioned formula (8), and is 54.3 
degree<thetat<=90 degree Consider as the range surrounded with the curve expressed with the above-mentioned 
formula (5) and the above-mentioned formula (8), and twist angle thetat of said transparency field sets in the 0- 
degree or more range of 90 degrees or less. The liquid crystal display according to claim 1 in the range in which 
said retardation is surrounded with the curve expressed with the above-mentioned formula (11) and the above- 
mentioned formula (12). 

[Claim 3] Said reflective field and said transparency field have the liquid crystal layer which consists of the same 
liquid crystal ingredient, and the thickness of this liquid crystal layer of this reflective field is a liquid crystal 
display [ smaller than the thickness of this liquid crystal layer of this transparency field ] according to claim 1. 
[Claim 4] Said 1st phase contrast compensation component is a liquid crystal display according to claim 2 which it 
has the 1st phase contrast plate, twist angle thetat of said liquid crystal layer is 0 degree, the retardation Rd of said 
reflective field is 90 nm<=Rd<=187nm, and the retardation Rd of said transparency field is 1 10 nm<=Rd<=440nm, 
and is the range whose retardation Rd of this 1st phase contrast plate is 30 nm<=Rd<=250nm. 
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[Claim 5] Said 1st phase contrast compensation component is a liquid crystal display according to claim 4 which is 
the range whose retardation Rd of this 2nd phase contrast plate it has the 2nd phase contrast plate further, and is 
220 nm<=Rd<=330nm. 

[Claim 6] said 2nd phase contrast compensation component - the 3rd phase contrast plate - having this - the 
liquid crystal display according to claim 5 which is the range whose retardation Rd of the 3rd phase contrast plate is 
120 nm<=Rd<=l 50nm. 

[Claim 7] said 2nd phase contrast compensation component - further - the 4th phase contrast plate ~ having ~ this 
— the liquid crystal display according to claim 6 which is the range whose retardation Rd of the 4th phase contrast 
plate is 240 nm<=Rd<=310nm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the liquid crystal display of the mold both for reflective 
transparency which can perform the display in reflective mode, and the display of the transparent mode about a 
liquid crystal display. 
[0002] 

[Description of the Prior Art] Conventionally, the reflective mold indicating equipment using an ambient light, the 
transparency mold indicating equipment using back light light, and the transflective type indicating equipment 
equipped with the half mirror and the back light were shown in the liquid crystal display. 

[0003] Under a gloomy environment, the display stopped easily a reflective mold liquid crystal display being able 
to be visible, and a transparency mold liquid crystal display has a strong ambient light, for example, had the fault of 
the outdoors of a display etc. having grown dim, could not be easily visible under sunlight, and becoming. JP,7- 
333598,A is indicating the transflective LCD as a liquid crystal display which used the display mode of these both 
together so that a good display can be performed under any environments. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the following problem was shown in the above-mentioned 
conventional transflective LCD. The conventional transflective LCD is replaced with the reflecting plate in a 
reflective mold liquid crystal display, using the half mirror, prepares a very small transparency field (for example, 
very small hole in a metal thin film) in a reflective field, and shows with the reflected light using the transmitted 
light. Since the reflected light and the transmitted light which are used for a display passed the same liquid crystal 
layer, the optical path of the reflected light became twice the optical path of the transmitted light, and since the 
retardations of a liquid crystal layer to the reflected light and the transmitted light differed greatly, a good display 
was not able to be obtained. Moreover, since it was superimposed on the display of reflective mode and the 
transparent mode and the display in reflective mode and the display of the transparent mode could not be optimized 
according to the individual, there was a problem that color display was difficult or turned into a blurred display. 
[0005] It is made in order that this invention may solve the above-mentioned technical problem, and the purpose of 
this invention is excellent in mass-production nature, and is not based on the brightness of an ambient light, but it is 
in offering the liquid crystal display in which a good display is possible. 
[0006] 

[Means for Solving the Problem] The liquid crystal display of this invention has the liquid crystal layer pinched 
between the 1st and 2nd substrates, and this 1st substrate and the 2nd substrate. It is the liquid crystal display which 
has two or more picture element fields specified with the electrode of the pair which impresses an electrical 
potential difference to this liquid crystal layer, and has a reflective field and a transparency field for these two or 
more picture element fields of every. This liquid crystal layer The 1st polarizing element which consisted of a 
liquid crystal ingredient which has a forward dielectric constant anisotropy, and was prepared in the opposite side 
with this liquid crystal layer of this 1st substrate, The 2nd polarizing element prepared in the opposite side with this 
liquid crystal layer of this 2nd substrate, and the 1st phase contrast compensation component prepared between this 
1st polarizing element and this liquid crystal layer, It has the 2nd phase contrast compensation component prepared 
between this 2nd polarizing element and this liquid crystal layer. Twist angle thetat of this liquid crystal layer is 0 
degrees or more 90 degrees or less. The retardation Rd of the light field of this liquid crystal layer of this reflective 
field and twist angle thetat In the range and the range of 0 degree<=thetat<=54.3 degree which are surrounded with 
the curve expressed with a formula (1), a formula (2), a formula (3), and a formula (4), respectively In the range 
surrounded with the curve expressed with a formula (5), a formula (6) and a formula (7), and a formula (8), 
respectively, and the range of 54.3 degree<thetat<=90 degree It is the range surrounded with the curve expressed 
with a formula (5) and a formula (8). The retardation Rd of the light field of this liquid crystal layer of this 
transparency field and twist angle thetat It is the range surrounded with the curve expressed with a formula (9), a 
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formula (10), a formula (1 1), and a formula (12), respectively, and each above-mentioned formula is Rd=-0.0043, 

thetat2-0.065, and thetat+1011.8. (1) 

Rd=-0.0089, thetat2+0.1379, and thetat+914.68 (2) 

Rd=-0.0015, thetat2-0.1612, and thetat+737.29 (3) 

Rd=-0.0064, thetat2-0.0043, and thetat+640.65 (4) 

Rd=-0.0178, thetat2+0.2219, and thetat+458.92 (5) 

Rd=-0.0405, thetat2+0.4045, and thetat+364.05 (6) 

Rd=0.0347, thetat2-0.4161, and thetat+186.53 (7) 

Rd=0.0098, thetat2-0.1912, and thetat+89.873 (8) 

Rd=-0.0043, thetat2-0.065, and thetat+995.66 (9) 

Rd=-0.0058, thetat2-0.0202 5 and thetat+665.8 (10) 

Rd=-0.0248, thetat2+0.6307, and thetat+439.58 (11) 

Rd=0.0181, thetat2-0.6662, and thetat+109.51 (12) 

It comes out, and it is and the above-mentioned purpose is attained by that. 

[0007] In the range whose twist angle thetat of a reflective field said retardation Rd is 0 degree<=thetat<=54.3 
degree In the range said whose retardation Rd twist angle thetat of a reflective field is the range surrounded with 
the curve expressed with the above-mentioned formula (7) and the above-mentioned formula (8), and is 54.3 
degree<thetat<=90 degree It is desirable that consider as the range surrounded with the curve expressed with the 
above-mentioned formula (5) and the above-mentioned formula (8), and said retardation has twist angle thetat of 
said transparency field in the range surrounded with the curve expressed with the above-mentioned formula (11) 
and the above-mentioned formula (12) in the 0-degree or more range of 90 degrees or less. 
[0008] Said reflective field and said transparency field have the liquid crystal layer which consists of the same 
liquid crystal ingredient, and, as for the thickness of this liquid crystal layer of this reflective field, it is desirable 
that it is smaller than the thickness of this liquid crystal layer of this transparency field. 

[0009] It may have the 1st phase contrast plate, twist angle thetat of said liquid crystal layer may be 0 degree, the 
retardation Rd of said reflective field may be 90 nm<=Rd<=187nm, and the retardation Rd of said transparency 
field may be 1 10 nm<=Rd<=440nm, and said 1st phase contrast compensation component may be range whose 
retardation Rd of this 1st phase contrast plate is 30 nm<=Rd<=250nm. 

[0010] Said 1st phase contrast compensation component may have the 2nd phase contrast plate further, and may be 
range whose retardation Rd of this 2nd phase contrast plate is 220 nm<=Rd<=330nm. 

[001 1] said 2nd phase contrast compensation component - the 3rd phase contrast plate - having - this - the 
retardation Rd of the 3rd phase contrast plate may be the range which is 120 nm<=Rd<=150nm. 
[0012] said 2nd phase contrast compensation component - further - the 4th phase contrast plate - having - this - 
the retardation Rd of the 4th phase contrast plate may be the range which is 240 nm<=Rd<=310nm. 
[0013] Hereafter, an operation of this invention is explained. First, the definition of the vocabulary used on this 
application specifications is explained. In the mold liquid crystal display both for reflective transparency, the field 
which displays the field which displays using the transmitted light using a transparency field and the reflected light 
is called a reflective field, respectively. A transparency field and a reflective field contain the transparency 
electrode field and reflector field which were formed on the substrate, and the liquid crystal layer pinched by the 
substrate of a pair, respectively. The transparency electrode field and reflector field on a substrate specify the two- 
dimensional breadth of a reflective field and a transparency field, respectively. A transparency electrode field is 
typically prescribed by the transparent electrode. A reflector field may be prescribed by the combination of a 
reflector or a transparent electrode, and a reflector. 

[0014] The liquid crystal display of this invention has a reflective field and a transparency field for every picture 
element field. Therefore, the retardation of a liquid crystal layer can be independently optimized about a reflective 
field and a transparency field, respectively. The retardation of the liquid crystal layer of a reflective field 
specifically A formula (1) and a formula (2), It is set as the range (hatching field of drawing 5 (a double hatching 
field is included)) surrounded with the curve expressed with a formula (3), a formula (4), a formula (5) and a 
formula (6), a formula (7), and a formula (8), respectively. By setting the retardation of the liquid crystal layer of a 
transparency field as the range surrounded by the formula (9), the formula (10), the formula (11), and the formula 
(12) to (the hatching field in drawing 6 (a double hatching field being included)) Brightness (permeability) of a 
transparency field can be made into 30% or more for the brightness (reflection factor) of a reflective field 70% or 
more. 

[0015] As for the conditions of these retardations, it is desirable that it is satisfied to the wavelength which is the 
main wavelength of 550nm of the light (visibility is high). Furthermore, it is more desirable that it is satisfied about 
all the wavelength range of the light (400nm or more 800nm or less). 

[0016] Furthermore, since twist angle thetat is in the range of 0 degree - 90 degrees, it is one rubbing processing 
and can make the same the twist angle of the field of both the reflective field where the thickness of a liquid crystal 
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layer differs, and a transparency field. In order to make it the twist angles of a reflective field and a transparency 
field differ, rubbing must be separately made two fields and the problem that a manufacture process becomes 
complicated arises. 

[0017] Furthermore, said retardation Rd sets in the range whose twist angle thetat of a reflective field is 0 
degree<=thetat<=54.3 degree. In the range said whose retardation Rd twist angle thetat of a reflective field is the 
range surrounded with the curve expressed with the above-mentioned formula (7) and the above-mentioned 
formula (8), and is 54.3 degree<thetat<=90 degree A retardation is made into the range (double hatching field in 
drawing 5 ) surrounded with the curve expressed with a formula (5) and a formula (8). And when twist angle thetat 
of a transparency field makes a retardation the range (double hatching field in drawing^ ) surrounded with the 
curve expressed with a formula (1 1) and a formula (12) in the 0-degree or more range of 90 degrees or less At the 
time of electrical-potential-difference impression, if it sets up so that the retardation of the liquid crystal layer of a 
reflective field and a transparency field may be set to 0 and it may become a black display at this time, it will be 
impressing the same electrical potential difference as a reflective field and a transparency field, and a good black 
display will be realized by coincidence. Furthermore, as conditions for realizing a white display, the above- 
mentioned conditions respond to a retardation choosing the white field (from the low retardation side in drawing ^ 
R> 7 and drawin g 8 to the 1st peak) nearest to 0, and can also perform a gradation display good. That is, in the 
intermediate state which changes from a white display to a black display, since brightness (a reflection factor and 
permeability) carries out monotone reduction, a good gradation display is obtained. As conditions which realize a 
white display, if a white field is set as the 2nd peak in drawing 7 and drawin g from a low retardation side, the 1st 
peak exists in a halftone viewing area, and it cannot consider as a good gradation display. 
[0018] Simple [ of a configuration or the manufacture approach ] is carried out rather than the case where the 
direction which constituted the liquid crystal layer of a transparency field and a reflective field from same liquid 
crystal ingredient changes the class of liquid crystal ingredient. In order to set up a retardation which is different in 
a reflective field and a transparency field, respectively, it is effective to change the thickness of the liquid crystal 
layer of a reflective field and a transparency field. Furthermore, in order to make in agreement the optical path 
length to the light which contributes to the display in a reflective field and a transparency field, it is effective to 
make thickness of the liquid crystal layer of a transparency field thicker than the thickness of the liquid crystal layer 
of a reflective field. It is most desirable that the thickness of the liquid crystal layer of a transparency field is twice 
the thickness of the liquid crystal layer of a reflective field. 

[0019] The 1st phase contrast compensation component has the 1st phase contrast plate, and if twist angle thetat of 
a liquid crystal layer is the range whose retardation Rd of the 1st phase contrast plate the retardation Rd of a 
reflective field is 90 nm<=Rd<=187nm, and the retardation Rd of a transparency field is 1 10 nm<=Rd<=440nm, 
and is 30 nm<=Rd<=250nm at 0 degree, it is bright in the display of a reflective field, and it can be realized by the 
normally white mode which has a high contrast ratio. 

[0020] the 1st phase contrast compensation component - the 1st phase contrast plate - in addition - if it is the 
range whose retardation Rd of this 2nd phase contrast plate is 220 nm<=Rd<=330nm, since it has the 2nd phase 
contrast plate, and the wavelength property of a reflective field will be eased - further - high - a contrast display 
can be performed. 

[0021] if it is the range whose retardation Rd of the 3rd phase contrast plate is 120 nm<=Rd<=150nm, since the 
2nd phase contrast compensation component has the 3rd phase contrast plate, and optimization at the time of dark 
will be performed also in a transparency field - further - high - a contrast display can be performed. 
[0022] the 2nd phase contrast compensation component ~ the 3rd phase contrast plate - in addition - if it is the 
range whose retardation Rd of this 4th phase contrast plate is 240 nm<=Rd<=3 lOnm, since it has the 4th phase 
contrast plate, and the wavelength property of a transparency field will be eased - further - high - a contrast 
display can be performed. 
[0023] 

[Embodiment of the Invention] The fragmentary sectional view of the mold liquid crystal display 100 both for 
reflective transparency in the operation gestalt 1 of this invention is shown in drawing 1 A. Moreover, the plan of 
the active-matrix substrate 70 of a liquid crystal display 100 is shown in drawing 1 B. Drawing 1 A is equivalent to 
the sectional view which met the A-A line of drawing 1 B. 

[0024] As shown in drawing 1 A, the liquid crystal display 100 has the active-matrix substrate 70, the opposite 
substrate (color filter substrate) 160, and the liquid crystal layer 140 pinched among these. On the surface of the 
opposite side, the phase contrast compensation components (a phase contrast plate, phase contrast films, these 
layered products, etc.) 170 and 180 are formed, respectively in the liquid crystal layer 140 of the active-matrix 
substrate 70 and the opposite substrate 160. Furthermore, polarizing elements (a polarizing plate, polarization film, 
etc.) 172 and 182 are formed in the outside of the phase contrast compensation components 170 and 180 so that 
these may be pinched. 

[0025] As shown in drawing 1 A and drawing 1 B, on the glass substrate 61 which is an insulating substrate, two or 
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more gate bus lines 72 as the scanning line and the source bus line 74 as a signal line cross by turns, and the active- 
matrix substrate 70 of the mold both for reflective transparency is formed. In the field of the shape of a rectangle 
surrounded by each gate bus line 72 and each source bus line 74, the transparent electrode 68 which consists of an 
ingredient with high light transmission effectiveness (for example, ITO) is arranged independently, and the 
reflector 69 which consists of an ingredient with high light reflex effectiveness (for example, aluminum, Ag, Ta), 
and it form the pixel electrode with these reflectors 69 and a transparent electrode 68. Heights 64a with high height, 
heights 64b with low height, and the macromolecule resin film 65 formed on these are formed in the bottom of a 
reflector 69, and the front face of a reflector 69 has become the continuous wave. One kind is sufficient as the 
height of heights. 

[0026] The reflector 69 is connected with the drain electrode 76 of TFT71 in the contact hole 79. TFT71 is formed 
in the semi-conductor layer 77 which deposited the gate electrode 73 on wrap gate-dielectric-film 61a. From the 
gate bus line 72 and the source bus line 74, the gate electrode 73 and the source electrode 75 of TFT71 branch, and 
are formed, respectively. 

[0027] The transparent electrode 166 which consists of a color filter layer 164, ITO, etc. is formed on the glass 
substrate 162 whose opposite substrate (color filter substrate) 160 is an insulating substrate. The level orientation 
film (un-illustrating) is formed in the liquid crystal layer 140 side front face of both the substrates 70 and 160. After 
spreading of the orientation film, orientation processing has been performed so that it may become the twist include 
angle of hope by rubbing etc. The nematic liquid crystal ingredient which has a forward dielectric anisotropy is 
used for the liquid crystal layer 140. The liquid crystal molecule of the liquid crystal layer 140 has the tilt angle of 
0.1 to about 5 degrees to a substrate side by orientation processing of rubbing to the orientation film of a level 
stacking tendency etc. Orientation of the liquid crystal molecule is carried out in parallel with a substrate side at the 
time of no electrical-potential-difference impressing, and it inclines in the direction of a normal of a substrate side 
at the time of electrical-potential-difference impression. 

[0028] The picture element used as the unit of the minimum display of a liquid crystal display 100 has transparency 
field 120T specified with reflective field 120R specified with a reflector 69, and a transparent electrode 68. The 
thickness of the liquid crystal layer 140 is dr in reflective field 120R, and serves as dt (dt>dr) in transparency field 
120T. This is for making almost equal the optical path length of the light (reflected light of a reflective field, and 
transmitted light of a transparency field) which contributes to a display. What is necessary is just to set up suitably 
by relation with a display property, although dt=2dr is desirable. At least, what is necessary is just dt>dr. Typically, 
dt is about 4-6 micrometers, and dr is about 2-3 micrometers. That is, the level difference of about 2-3 micrometers 
is formed in the picture element field of the active-matrix substrate 70. In addition, what is necessary is just to set 
the average to dr, when it has irregularity, as the reflector 69 illustrated. Thus, in the mold liquid crystal display 100 
both for reflective transparency, the field (a reflective field and transparency field) where the thickness of the liquid 
crystal layer 140 differs is formed. In this example, it has reflector field 120R from which height differs on the 
liquid crystal side front face of the active-matrix substrate 70, and transparency electrode field 120T. 
[0029] When manufacturing the liquid crystal display in normally black mode in level orientation mode, control of 
a eel gap becomes difficult in many cases. So, in this example, in order to take a large process margin, Nor Marie 
White is employed. 

[0030] The detail of the display principle in the normally white mode of the liquid crystal table equipment 100 
shown in drawing 1 A is explained referring to drawin g 2 , drawing 3 , and drawing 4 . In addition, the case where 
it has the phase contrast plates (quarter- wave length plate) 170b and 180a for the phase contrast compensation 
components 170 and 180 to change the phase contrast plates (1/2 wavelength plate) 170a and 180b and the linearly 
polarized light for color compensation into the circular polarization of light is explained. They are for pressing 
down coloring of a display, and when it is not necessary to use 1/2 wavelength plates 170a and 180b and also when 
admitting some coloring, and realizing a colorless display, they are good to use two sheets. What is necessary is 
just to set these up suitably according to the application of a liquid crystal display. When liquid crystal is made to 
twist and a transparency field differs in the thickness of a liquid crystal layer from a reflective field, it is easy to 
generate disclination in the level difference section used as the boundary of these fields. Therefore, the level 
orientation of 0 degree of twist angles is the most desirable. 

[0031] Drawing 2 shows the polarization condition of the light in each class at the time of performing a white 
display by reflective field 120R. 

[0032] With a polarizing plate 172, incident light turns into the linearly polarized light, and carries out incidence to 
1/2 wavelength-plate 170a for color compensation. The polarization shaft orientation of ********** changes in 1/2 
wavelength plate 170a, without a polarization condition changing. The linearly polarized light which carried out 
incidence to quarter-wave length plate 170b after that turns into the circular polarization of light, and carries out 
incidence to the liquid crystal layer 140. Since the effectual phase contrast of the liquid crystal layer 140 of a white 
display condition is adjusted to quarter-wave length, the circular polarization of light which carried out incidence 
turns into the linearly polarized light. It is reflected by the reflecting plate (reflector 69), with a polarization 
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condition maintained, and incidence of the linearly polarized light which penetrated the liquid crystal layer 140 is 
again carried out to the liquid crystal layer 140 with it. The linearly polarized light which penetrated the liquid 
crystal layer 140 again turns into the circular polarization of light, and is further changed into the linearly polarized 
light by quarter-wave length plate 170b. After passing 1/2 wavelength-plate 170a after that, outgoing radiation is 
carried out through a polarizing plate 172. 

[0033] Drawing 3 shows the polarization condition of the light in each class at the time of performing a black 
display by reflective field 120R. 

[0034] With a polarizing plate 172, incident light turns into the linearly polarized light, and carries out incidence to 
1/2 wavelength-plate 170a for color compensation. In 1/2 wavelength plate 170a, the polarization shaft orientation 
of the linearly polarized light changes, without a polarization condition changing. The linearly polarized light 
which carried out incidence to quarter-wave length plate 170b after that turns into the circular polarization of light, 
and carries out incidence to the liquid crystal layer 140. Since the electrical potential difference for a black display 
is impressed and the effectual phase contrast of the liquid crystal layer 140 is adjusted to 0, the circular polarization 
of light which carried out incidence is passed as the circular polarization of light as it is. It is reflected maintaining 
a polarization condition with a reflecting plate 69, and incidence of the circular polarization of light which 
penetrated the liquid crystal layer 140 is again carried out to the liquid crystal layer 140. The circular polarization 
of light penetrates the liquid crystal layer 140 again, with a polarization condition maintained, and is changed into 
the linearly polarized light by quarter-wave length plate 170b. At this time, the polarization direction of the linearly 
polarized light is rotating 90 degrees compared with the white display condition. Since the linearly polarized light 
which passed 1/2 wavelength-plate 170a is absorbed with a polarizing plate 172, outgoing radiation of it is not 
carried out from a liquid crystal display. 

[0035] The polarization condition of the light in each class at the time of performing a white display and a black 
display to drawing 4 by transparency field 120T is shown. In the design of the mold liquid crystal display both for 
reflective transparency, to reflective field 120R, it opts for the retardation of arrangement of a polarizing plate 172, 
and the phase contrast compensation components 170a and 170b, and arrangement of a lagging axis, and it is after 
that and opts for the retardation of the phase contrast compensation components 180a and 180b and arrangement of 
a lagging axis, and arrangement of a polarizing plate 182 to transparency field 120T. The procedure of this design 
is made to reflect in drawing 4 , and the polarization condition in each class when light carries out incidence from 
the top polarizing plate 172 prepared in the observer side of a liquid crystal display 100 is shown in it. In addition, 
although the light used for the display of transparency field 120T is the light from a back light and carries out 
incidence from the bottom polarizing plate 182, it is actually equivalent to change which also showed change of the 
polarization condition in each class of the light which carried out incidence from the bottom polarizing plate 182 to 
drawing 4 . 

[0036] The fundamental configuration of transparency field 120T is arranged so that it may become a reflection 
symmetry image to a reflecting plate 69 about the same thing as the configuration of reflective field 120R. Change 
of the polarization condition by each class and the polarization direction is the same as having explained the 
reflective field fundamentally. The optical retardation of the liquid crystal layer 140 is adjusted to 1/2 wave (twice 
of the retardation of reflective field 120R). 

[0037] as mentioned above, when displaying by using together reflective field 120R and transparency field 120T, 
in order to realize the greatest reflective effectiveness and transparency effectiveness 1/2 or more waves of optical 
retardations of the liquid crystal layer 140 are required of transparency field 120T respectively more than quarter- 
wave length at reflective field 120R. And the difference of the retardation at the time of the electrical-potential- 
difference impression for a black display and the retardation at the time of no electrical-potential-difference 
impressing needs to be 1/2 or more waves in a transparency field more than quarter- wave length in a reflective 
field. 

[0038] Various gestalten can be used in order to realize an above-mentioned optical retardation by reflective field 
120R and transparency field 120T. For example, the liquid crystal layer which carried out homogeneous 
orientation, the liquid crystal layer which carried out twist orientation, the liquid crystal layer which carried out 
hybrid orientation can be used. 

[0039] In addition, when the liquid crystal display mode in which a liquid crystal molecule (some [ at least ] liquid 
crystal molecules) carries out orientation horizontally to a substrate front face at the time of no electrical-potential- 
difference impressing is used, the problem that sufficient black display is unrealizable may arise. This problem is 
explained below. 

[0040] If a sufficiently high electrical potential difference is impressed to inter-electrode [ which counters on both 
sides of a liquid crystal layer ], a liquid crystal molecule will start to a perpendicular (parallel to electric field) to a 
substrate front face mostly, and the optical retardation of the liquid crystal layer 140 will be set to about 0. 
However, since the applied voltage at the time of a black display is finite (about [ Typically 5 ] V), orientation of a 
liquid crystal molecule cannot fully change, but the optical retardation of finite remains in the liquid crystal layer 
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140. In electrical-potential-difference extent impressed for a drive for the achoring effectiveness of the orientation 
film, orientation especially of the liquid crystal molecule near the front face of the orientation film is not carried out 
perpendicularly, and the retardation of the liquid crystal layer 140 is not set to 0. Consequently, if the liquid crystal 
display mode in which a liquid crystal molecule (some [ at least ] liquid crystal molecules) carries out orientation 
horizontally to a substrate front face at the time of no electrical-potential-difference impressing is used, sufficient 
black display cannot be realized and contrast sufficient as a result will not be acquired. 

[0041] In order to solve this problem, about reflective field 120R, it is effective that it can be made to perform a 
black display by adjusting the optical retardation of a quarter-wave length plate also in the practical electrical- 
potential-difference range. When the retardation of alpha remains in the liquid crystal layer 140, the lagging axis of 
quarter-wave length plate 170b is made mostly in agreement in the direction of the effectual lagging axis of the 
liquid crystal layer 140, and it combines with the optical retardation which remains in the liquid crystal layer 140 at 
the time of electrical-potential-difference impression by setting the optical retardation of quarter- wave length plate 
170b to (lambda / 4-alpha), and specifically enables it to be satisfied with the whole liquid crystal cell of quarter- 
wave length conditions. As other approaches, the direction of the effectual lagging axis of the liquid crystal layer 
140 and the lagging axis of quarter-wave length plate 170b are made to cross at right angles, and the optical 
retardation which remains in the liquid crystal layer 140 is canceled, and it can make it possible to be satisfied with 
setting the optical retardation of quarter-wave length plate 170b to (lambda/4+alpha) of quarter-wave length 
conditions at the time of electrical-potential-difference impression. 

[0042] After setting up the configuration of reflective field 120R as mentioned above about transparency field 
120T, the above-mentioned problem is solvable by changing elliptically polarized light into the linearly polarized 
light, and setting up the polarization shaft of a polarizing plate 182 in the direction which intersects perpendicularly 
with the polarization shaft of this linearly polarized light by doubling with the optical axis (lagging axis) of quarter- 
wave length plate 180b at the major axis or minor axis of elliptically polarized light by which outgoing radiation is 
carried out from transparency field 120T. 

[0043] or the case where the retardation of beta remains in transparency field 120T - the lagging axis of quarter- 
wave length plate 180a - the direction of the effectual lagging axis of the liquid crystal layer 140 - about - in all 
[ the optical retardation which remains in the liquid crystal layer 140 at the time of electrical-potential-difference 
impression by making it do one and making the optical retardation of quarter- wave length plate 180a into (lambda / 
4- (beta-alpha)), and ] - it enables it to satisfy 1/2 -wave conditions Or the direction of the effectual lagging axis of 
the liquid crystal layer 140 and the lagging axis of quarter- wave length plate 180a are made to cross at right angles, 
and at the time of electrical-potential-difference impression, it cancels with the optical retardation which remains in 
the liquid crystal layer 140, and you may enable it to be satisfied with making the optical retardation of quarter- 
wave length plate 180a into (lambda/4+ (beta-alpha)) of 1/2-wave conditions. 

[0044] Next, the display property of the mold liquid crystal display both for reflective transparency of the invention 
in this application is explained. In the liquid crystal display 100 shown in drawing 1, reflective field 120R is shown 
in drawing 5 , and the relation between twist angle thetat of the liquid crystal layer 140 in case the phase contrast 
compensation components 170 and 180 are quarter- wave length plates, and a retardation is shown in drawing 6 
about transparency field 120T. 

[0045] About a reflective field, if twist angle thetat is in the range of hatching of drawing 5 in the range of 0 
degree<=thetat<=90 degree, 70% or more of use effectiveness will be acquired, the field of hatching of drawing 5 
R> 5 - Retardation Rd (rate of birefringence deltan of a Rd=delta n-d; liquid crystal layer --) In the range and the 
range of 0 degree<=thetat<=54.3 degree in which thickness d of the liquid crystal layer in each field is surrounded 
with the curve expressed as a formula (1), a formula (2), a formula (3), and a formula (4), respectively In the range 
surrounded with the curve expressed with a formula (5), a formula (6) and a formula (7), and a formula (8), 
respectively, and the range of 54.3 degree<thetat<=90 degree, it is the range surrounded with the curve expressed 
with a formula (5) and a formula (8). 
Rd=-0.0043, thetat2-0.065, and thetat+101 1.8 (1) 
Rd=-0.0089, thetat2+0.1379, and thetat+914.68 (2) 
Rd=-0.0015, thetat2-0.1612, and thetat+737.29 (3) 
Rd=-0.0064, thetat2-0.0043, and thetat+640.65 (4) 
Rd=-0.0178, thetat2+0.2219, and thetat+458.92 (5) 
Rd=-0.0405, thetat2+0.4045, and thetat+364.05 (6) 
Rd=0.0347, thetat2-0.4161, and thetat+186.53 (7) 
Rd=0.0098, thetat2-0.1912, and thetat+89.873 (8) 

On the other hand, about transparency field 120T, if twist angle thetat is in the range of hatching of drawing j) in 
the range of 0 degree<=thetat<=90 degree, 30% or more of use effectiveness will be acquired. The field of hatching 
of drawing 6 is range where Retardation Rd is surrounded with the curve expressed as a formula (9), a formula 
(10), a formula (11), and a formula (12), respectively. 
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Rd=-0.0043, thetat2-0.065, and thetat+995.66 (9) 
Rd=-0.0058, thetat2-0.0202, and thetat+665.8 (10) 
Rd=-0.0248, thetat2+0.6307, and thetat+439.58 (11) 
Rd=0.0181, thetat2-0.6662, and thetat+109.51 (12) 

At the time of above-mentioned conditions, by impressing an electrical potential difference to a liquid crystal layer 
enough, a retardation is set to 0 and the high dark display of contrast is realized. 
[0046] Furthermore, Retardation Rd sets in the range whose twist angle thetat of a reflective field is 0 
degree<=thetat<=54.3 degree. In the range whose retardation Rd twist angle thetat of a reflective field is the range 
surrounded with the curve expressed with a formula (7) and a formula (8), and is 54.3 degree<thetat<=90 degree It 
considers as the range (double hatching field in drawing 5 ) surrounded with the curve expressed with a formula (5) 
and a formula (8). And when twist angle thetat of a transparency field makes Retardation Rd the range (double 
hatching field in drawing 6 ) surrounded with the curve expressed with a formula (11) and a formula (12) in the 0- 
degree or more range of 90 degrees or less If it sets up so that the retardation of the liquid crystal layer of a 
reflective field and a transparency field may be set to 0 and it may become a black display at this time at the time of 
electrical-potential-difference impression and the same electrical potential difference as a reflective field and a 
transparency field will be impressed, a good black display will be realized by coincidence. 
[0047] The effect to the reflection factor and permeability of a retardation in each twist angle thetat is shown in 
drawing 7 and drawing 8 , respectively. In drawing 7 and drawing 8 , as for previous drawing 5 and previous 
drawing 6 , 70% or more and permeability show [ a reflection factor ] 30% or more of field, respectively. 
[0048] Furthermore, as conditions for realizing a white display, the retardation supports choosing the 1st peak from 
the low retardation side in the white field nearest to 0, i.e., drawing 7 , and drawing 8 , and, as for the above- 
mentioned conditions, can also perform a gradation display good. That is, in the intermediate state which changes 
from a white display to a black display, since brightness (a reflection factor and permeability) carries out monotone 
reduction, a good gradation display is obtained. If a white display is performed as conditions which realize a white 
display using the 2nd peak from a low retardation side in drawing 7 and drawing 8 , the 1st peak exists in a halftone 
viewing area, and it cannot consider as a good gradation display. 

[0049] Similarly 50% or more of field ( drawing 10 ) and permeability are obtained for the range ( drawing 9 ) and 
permeability from which a reflection factor becomes 90% or more, and 90% or more of field ( drawing 12 ) is 
obtained for 70% or more of field ( drawing 1 1 ) permeability. The formula of the curve which specifies each field 
is shown below. 

More than reflection factor 90%Rd=-0.0043, thetat2-0.065, and thetat+987.57 (13) 

Rd=-0.0074, thetat2+0.049, and thetat+938.59 (14) 

Rd=-0.0043, thetat2+0.0282, and thetat+712.36 (15) 

Rd=-0.0061, thetat2+0.0564, and thetat+662.94 (16) 

Rd=-0.0192, thetat2+0.1721, and thetat+435.68 (17) 

Rd=-0.0347, thetat2+0.5085, and thetat+387.16 (18) 

Rd=0.0217, thetat2-0.1589, and thetatn- 162.09 (19) 

The intersection of a formula (18) and a formula (19) is twist angle thetat69.5 degreeRd=0.0167, thetat2-0.4884, 
and thetat+1 15.56. (20) 

More than permeability 50%Rd=-0.0046, thetat2-0.0913, and thetat+959.69 (21) 
Rd=-0.0037, thetat2-0.076, and thetat+692.65 (22) 
Rd=-0.0308, thetat2+0.5971, and thetat+407.2 (23) 
Rd=0.0246, thetat2-0.7079, and thetat+148.65 (24) 

The intersection of a formula (23) and a formula (24) is more than twist angle thetat81.0 degree permeability 70% 
Rd=-0.0074, thetat2+0.049, and thetat+922.41. (25) 
Rd=-0.0043, thetat2+0.0282, and thetat+728.54 (26) 
Rd=-0.0419, thetat2+0.5461, and thetat+371.27 (27) 
Rd=0.0347, thetat2-0.5085, and thetat+179.14 (28) 

The intersection of a formula (27) and a formula (28) is more than twist angle thetat57.5 degree permeability 90% 
Rd=-0.0127, thetat2+0.1931, and thetat+877.69. (29) 
Rd=0.0048, thetat2-0.4527, and thetat+779.34 (30) 
Rd=-0.0809, thetat2+0.809, and thetat+323.6 (31) 
Rd=0.0404, thetat2-0.4045, and thetat+226.52 (32) 

Since brightness carries out monotone reduction of the intersection of a formula (31) and a formula (32) in the 
intermediate state which is setting the retardation and twist angle of a liquid crystal layer as drawing ^ , drawing 
10 , drawing 1 1 , and the double hatching field of drawing 12 further thetat34.0 degrees of twist angles, and 
changes from a white display to a black display, a good gradation display is obtained. 

[0050] Although the above-mentioned explanation explained twist orientation, in hybrid orientation, it can think the 
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same way. Although hybrid orientation makes a single- sided substrate level orientation and makes another side 
perpendicular orientation, the property at that time turns into the same property as the level orientation whose twist 
angle thetat is 0 degree that the optimal retardation at this time should just consider the case where twist angle 
thetat is 0 degree, in drawin g 5 and drawing 6 . 

[0051] As a liquid crystal ingredient of the liquid crystal layer 140, it has refractive-index anisotropy **n=0.06 and 
the liquid crystal ingredient in which a forward dielectric constant anisotropy is shown was used. 
[0052] the liquid crystal display 100 shown in drawing 1 -- setting - eel gap dt= of the liquid crystal layer 140 of 
transparency field 120T ~ eel gap dr= of the liquid crystal layer 140 of about 5.50 micrometers and reflective field 
120R — about 3.0 micrometers and the twist angle theta - the electrical-potential-difference pair permeability 
property at the time of vertical-incidence perpendicular light-receiving when using the liquid crystal ingredient in 
which the forward dielectric constant anisotropy which has refractive-index anisotropy **n=0.06 of t= 0 degree and 
the liquid crystal layer 140 is shown, and an electrical-potential-difference pair reflection factor property are shown 
in drawing 13 . 

[0053] Drawing 13 is setting part light transmission at the time of vertical-incidence perpendicular light-receiving 
to air to 1 . In this case, since an about alpha= 30nm residual retardation is in the liquid crystal layer 140 when 
applied voltage is 5 V in reflective field 120R, Set the retardation of phase contrast compensation component 170b 
to 1 lOnm, and the lagging axis of phase contrast compensation component 170b is made in agreement with the 
lagging axis of the liquid crystal layer 140. The lagging axis of phase contrast compensation component 170a and 
the polarization shaft of a polarizing plate 172 were set up so that the linearly polarized light might carry out 
incidence in the direction rotated 45 degrees to this lagging axis. The retardation of phase contrast compensation 
component 180a set to 140nm, and the direction of an optical axis made in agreement the major axis of the 
elliptically polarized light by which outgoing radiation was carried out from the liquid crystal layer 140, and set up 
the polarization shaft of a polarizing plate 182 in the direction which changed the polarization direction by phase 
contrast compensation component 180b, and intersected the changed linearly polarized light perpendicularly with 
the polarization shaft of this linearly polarized light. 

[0054] A property is shown whenever [ in the white display of the mold liquid crystal display both for reflective 
transparency and black display condition which were acquired by drawing 14 / part luminosity ] (a reflection factor 
and permeability). In the white display which is not impressing the electrical potential difference to the liquid 
crystal layer 140, and the black display at the time of electrical-potential-difference 5 V impression, drawing 14 
shows that sufficient contrast ratio is obtained from 400nm in the 700nm wavelength region whole region. This 
also shows that the use effectiveness of light is high and this means of displaying is suitable for the mold liquid 
crystal display both for reflective transparency. 

[0055] Therefore, when a surrounding light is dark, it is used as a transparency mold liquid crystal display 
displayed using the light which penetrates transparence field 120T using a back light, and when an ambient light is 
bright, a display becomes possible as a reflective mold liquid crystal display displayed using the reflected light in 
reflective field 120R. Moreover, since a reflective field displays reflective mode also when displaying by the 
transparent mode, the phenomenon seen with the conventional transparency mold liquid crystal display in which an 
ambient light reflects in the pictures and a display becomes hard to see is controlled. 

[0056] Therefore, even if it uses an ambient light using a back light, without using a back light when an ambient 
light is bright or uses both a back light and the reflected light by the case where a surrounding light is dark, by one 
panel, it becomes possible to use as a mold liquid crystal display both for reflective transparency which can be 
displayed. 

[0057] Therefore, by using a back light, if a surrounding light is dark like the conventional reflective mold liquid 
crystal display, the fault that sufficient display is not obtained is conquerable [ when an ambient light is brighter 
than the conventional transparency mold liquid crystal display, it is a part low power not using a back light and ] 
with the case where a surrounding light is dark. 

[0058] Moreover, although the case of a white display and a black display was explained, the color filter of each 
color can be prepared in the correspondence part of a reflective field or a transparency field, and color display can 
also be performed. 

[0059] It is desirable in the reflective section and the transparency section for the applied-voltage dependency (the 
so-called gamma characteristics) of a reflection factor and permeability to be almost equivalent. 
[0060] Next, the eel gap dr of the liquid crystal layer 140 of reflective field 120R = the relation of the retardation 
Rd pair reflection factor of quarter-wave length plate 170b ( drawing 4 ) in reflective field 120R at the time of using 
the liquid crystal ingredient in which about 3.0 micrometers, twist angle thetat=0 degree of a liquid crystal layer, 
and the forward dielectric constant anisotropy that has refractive-index anisotropy **n=0.06 of the liquid crystal 
layer 140 are shown is shown in drawing 15 (a) and (b). When drawing 15 (a) prepares the lagging axis of quarter- 
wave length plate 170b in the parallel direction to the lagging axis of the liquid crystal layer 140, drawing 15 (b) 
shows the result at the time of preparing the lagging axis of quarter- wave length plate 170b in the perpendicular 
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direction to the lagging axis of the liquid crystal layer 140. In addition, this examination is performed about the 
wavelength of 550nm from which the visibility to light serves as max. 

[0061] In Nor Marie White's liquid crystal display, brightness in the time of an electrical potential difference OFF 
is made desirable [ that it is about 50% or more ] to the ideal reflection factor. Therefore, the retardation Rd of 
drawing 15 (a) and (b) to reflective accumbency phase differential plate 170b is understood that it is desirable that 
it is the 30nm or more range of 250nm or less. This reason is explained below. 

[0062] The setting include angle V of the lagging axis of a phase contrast plate and the lagging axis of a liquid 
crystal phase, the retardation of a phase contrast plate, and the relation of brightness (reflection factor) become like 
drawin g 17 . The curve of a convex mold which made the ideal reflection factor the peak (100%) exists about each 
laying temperature (0<=V<=90), and a curve will be shifted rightward (positive direction of the X-axis), if laying 
temperature V becomes large. The lower limit of the optimal retardation is decided by the condition (V= 0) of 
having arranged in parallel, and the upper limit of the optimal retardation is decided by the condition (V= 90) of 
having arranged perpendicularly. The results of having performed detailed examination about each are drawing 
1515 (a) and drawing 15 (b). 

[0063] That is, if 30nm or more range of the retardation of a phase contrast plate is 250nm or less, a good white 
display and a black display will be attained by setting the lagging axis of a phase contrast plate, and the lagging 
axis of a liquid crystal phase as a suitable include angle. In other words, if the retardation of a phase contrast plate 
is 250nm or more, however the retardation of 30nm or less or a phase contrast plate may adjust the setting include 
angle V, it cannot perform a good white display. 

[0064] Then, since it is desirable to form a phase contrast plate further in order to raise a contrast ratio, 1/2 
wavelength-plate 170a is inserted between above-mentioned phase contrast plate 170b and a polarizing plate 172. 
The relation of the retardation Rd pair contrast ratio of 1/2 wavelength-plate 170a in reflective field 120R is shown 
in drawing 15 (c). Wavelength examined 380 to 780nm, and the contrast ratio obtained the result of drawingJJ. (c) 
in consideration of visibility by making it negotiate with the result about a visibility curve. 
[0065] If visibility is taken into consideration, as a reflective mold liquid crystal display, a contrast ratio will be 
made desirable [ that it is about ten or more ]. Therefore, the retardation Rd of 1/2 wavelength-plate 170a is 
understood that it is desirable that it is the 220nm or more range of 330nm or less from drawing 15 (c). 
[0066] After setting up reflective field 120R preferentially as mentioned above, display grace of the liquid crystal 
display in transparency field 120T was examined further. The eel gap dt of the liquid crystal layer 140 of 
transparency field 120T = the relation of the retardation Rd pair contrast ratio of quarter-wave length plate 180a 
( drawing 4 ) at the time of using the liquid crystal ingredient in which about 5.5 micrometers, twist angle thetat=0 
degree of a liquid crystal layer, and the forward dielectric constant anisotropy that has refractive-index anisotropy 
**n=0.06 of the liquid crystal layer 140 are shown is shown in drawing 16 (a). In addition, the calculation result of 
a contrast ratio shown in drawing 16 (a) was performed like above-mentioned reflective field 120R. 
[0067] If visibility is taken into consideration, as a transparency mold liquid crystal display, it is desirable that a 
contrast ratio is about 100 or more. Therefore, the retardation of phase contrast plate 180a is understood that it is 
desirable to set it as 120nm or more 150nm or less from drawing 16 (a). 

[0068] In order to raise a contrast ratio further in transparency field 120T, it is desirable to insert 1/2 wavelength- 
plate 180b for color compensation between quarter-wave length plate 180a and a polarizing plate 182 (between the 
polarization shafts of the linearly polarized light and the polarization shafts of a polarizing plate 182 by which 
outgoing radiation was carried out from quarter-wave length plate 180a). Drawing 16 (b) which shows the relation 
of the retardation Rd pair contrast ratio of 1/2 wavelength-plate 180b shows that it is desirable to set the retardation 
of 1/2 wavelength-plate 180b as 240nm or more 310nm or less so that a contrast ratio may fill about 100 or more. 
[0069] If the twist angle of a liquid crystal molecule is 0 degree as mentioned above, even if the level difference of 
eel thickness is in a picture element field, it will be hard to generate disclination, and the orientation of a liquid 
crystal molecule will become good. Thus, in the condition that the twist angle of a liquid crystal layer is 0 degree, if 
the retardation of the above liquid crystal layers and the retardation of four kinds of phase contrast plates 170a, 
170b, 180a, and 180b are set up, each display property of the reflective mode of a liquid crystal display and the 
transparent mode can be raised most. In addition, the priority which contributes to the display property of the four 
above-mentioned kinds of phase contrast plates is the phase contrast plates 170b, 170a, 180a, and 180b, and phase 
contrast plate 170b is the most important requirements for a configuration. It is desirable to improve the display in 
reflective mode preferentially so that the above-mentioned priority may show. 
[0070] 

[Effect of the Invention] As mentioned above, the high display of contrast is attained in the display equipped with 
reflective mode and the transparent mode. Moreover, when reflective mode and the transparent mode are used 
together, even if a black display is attained at coincidence and it both uses together, the high display of contrast is 
attained. Moreover, the gradation display to the black display from a white display is attained by changing applied 
voltage and changing the retardation value of a liquid crystal layer. Moreover, since the retardation of the liquid 
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crystal layer of a reflective field and a transparency field can be optimized independently, it becomes possible to 
drive the liquid crystal layer of a transparency field and a reflective field on this electrical potential difference to 
coincidence. For this reason, the display in reflective mode and the display of the transparent mode can be 
performed by the same drive, without being influenced by the surrounding environment. Therefore, according to a 
surrounding environment, it is not necessary to change a display mode. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgiejje 1 1/2/2005 



JP;2000-l87220,A [DRAWINGS] 



Page 1 of 7 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1 A] 
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405: SI/Sj§ L *r!til£«3fcJ2Rfli3fc k 0 . £ <?> K 1 

<0»l/2»ftKl 7 0a£iliiLfc«. fltiHEl 7 2 

[0 0 33 3 I23«. S*fffltf{l 2 0R"CH^S- : ffo 

[00343 zMffitmym 1 7 2tcj; -?Ta»a«3fet 

£9. fe*fftffl<01/2?fcg«U 7 0alcA»f-f£<, 1 

/2««R1 7 0 a-niflBfctrawiS&fcw^ ffiUMf! 

ftcr>mim<Ojjfaib^ti-& . •f-Of*T 1 /4 SfcKtS 1 
7 0b £Alt L/liS^ffi^ti: BflB(Sfc * 9 140 
(,zAMi-t& . mm.^otzisbcomBtfmu £ *rc ^ '* cot 
iBSJl 1 4 0«^H^6<J^{5ffill(iOtCliS$fLTV^^ 
46. AlttfcP9ffi3t«^44R«3fet LTiiiS-fS. 

mus 1 4 o zmm LtifRmxasam 6 9tj:oti 
*K»&«ofc* * zstzii. mtm&m 1 4 0 ^as* 

^-*> . PMf*Ji«*«« *« J* L-fc * * » AW 140^. 
WWaaL. l/4iS^«l 7 0btJ:-oTKia«^ 

0 afc^USMMBtti, «3fc«n 7 2fcJ:^T(RiK 
[00 3 53 04 (C. jtii^iil 2 0TT'Sfl^iSJ:tf 

1 2 0m:MU, «3t«l 7 2 <0iaS. {iffli^SHlfSt 
=F1 7 0a*JJ;t/l 7 0b«iJ?f-ya Ittlffl 
«K9EB*ft£U *<?MX\ m&mi&l 2 0TH:*tL 
T. fifflHail^lSOafcit/lSObiO'J^x- 

a «ky»ffi ttoEB, «3(SK 18 2 <7>EB£ifc5e 
04 ICHU £«Sil-tf>#Jt&R«3-tiT. iSA^ 
1 0 o«««#flm=Rt*£ftTv>*±W«*fE 1 

1*4. HIS. «ft««l 2 0Tco*5*i=flWfl3*l 

&ftJ:fW7 54 h*»<9<7)*-C**), THOBteKl 8 2 
frhASfT&&. TMMXM 1 8 20»&AStLfc*<O# 



[00363 jffiftfitt 1 2 0 T^)»*W4»fiJai. R» 
M*£l 2 0R<7)^t[5lbt^^KSt^6 9^tT|| 
Rtt&fll t J: 9 lcKB£ftT . ZMlzl &mi6 

mm Lfzco t m tr* & . i&§ui 140 o^w^ u * 

[0 0 373 -B£<9=fc3te. £l*fgi£l 2 0Ri3«klXa 
j&f«i£l 2 0T£{#fflLTSUj^?T9*§1=K «A<DRSt 
itXjajM^^SeH-tifcibttt, jftAJf 1 4 0 

(0*?«'J ^T-v' 3 >ti. 120RT1/4 
**ULh. 1 2 OTT'1/2 »*JjLh. 

«*C 1 / 4 jfcft&± . SiSfa^-C' 1 / 2 ««J2LhT'fe 

[00383 1 2 0 RtSiS®^ 1 20TT-± 

'J ^ r- $s 3 >- S 7t*6 

[ 0 0 3 9 3 Srfc. mflbiSfflJDI^i&firfr^ < ^=5r < i: 
[00403 «UW*»^ , C«rtl'*-*«SWIfc:+*Wv^ 

a: (WtcML-cw) tci*>±^"0. miuow 

JRft^^iBini^+^tc^T^-r; 14 0 
0 f-T—isa ylfVkh «, »fcii5l*lJIK^R 

iz. mmntzMzwtnzix&mEmzT'ii. mmz%i$i 

itf. Mil 4 0<oy^f-^3Vli0 t^r^^v^. 

«JB»fE|jftimc«UWHF- (^< fct-SCO 

[0041] z<vmm&m&ti>tzWizii* 

2 0Rt-oV^T(i. l^jftSRfWfleWWrU^f 4 -^ 

3 y*WBE-r * £ t T> HfflW3rUE«SfflT-k!i*S# 

^ J: d lz-f&cr>tfimX'$)%> . ft*6*»w<i. »A« 
1 4 0t2«<7)'J^r->'3>'3^ffLTV'>l,^. 1/ 
4ifcfl1gl 7 0 bcoSfflttSr?«a« 1 4 0 OUIx&W&S 
fflW<7)^T[Sl(z(l(?-Sc ? 1/4 1 7 0 b <7)5E 
m^f-ysyJ (A/4-a) fcfSdfc-C. 

k W*tX . ^ B -b;l^^-C 1 / 4 * MAT* h 



■mmzmaM 1 4 ocomwwKnttmnijfotm&z 

1 /4iMSK 1 7 0 b<0*WW: 'J ^f->- s 
(A/4+a) t^-tx% WEQttWcflEJM 1 4 

ofcHftafi^wu^-T-v-Hy^^^-fe/n^ 1/4 

[0 04 2] aSMWl-2 0TtHLrii. B&ffiMil 

2 0 R<^M«t±j*<^Bifc»3eLfc». m&mm 1 2 0 

T*^flb«Six&ffi PMBBttXttb L< UtSHIKfc: 1 /4 
ttAfi 1 8 0 bcoftitt ( WBM) fr&fctf* uiCi 

wtcifisarf **i*dt«BiaR 1 s 2««^wiS:iS^-f-^ - 

[0043] ifcli, jffiMRJfil 2 0Tfci3Vvt % /SO 
'J^f-ya^ISLT^I.^. l/4i!fcK«18 
0 a*>atBM*iftJMi 1 4 0 <0^ftft<j^iiffii6cO*[6l(c: 
JStf-g:;*-^ 1 /A mm. 18 0a tfWt^fiWt 'Jf-T 
-i/3>$: (A/4- (y3-«) ) t-?hZtT\ W± 

tmmim&m hocs^ y * -f - ^ a ^ t # 

ii. 1 /4'**K 1 8 0 aCDSfflftS^iEfH* 1 4 0 OH 
^fa&«ffitt^:frfti:fi3££-t±\ l/4jfcK«il 8 0a 
W^W^'J^-T-^a^^: (A/4 + (/3-a) ) 

Rd = -0. 0 043- 6> t 2-0. 0 
Rd = -0. 0089 • 9 t H0. 1 
Rd = -0. 0 0 1 5 • 6> t 2-0. 1 
Rd = -0. 0064 • f t ! -0. 0 
Rd=-0. 0 178- <V + 0. 2 
Rd = -0. 04 0 5 ■ £V + 0. 4 
. Rd = 0. 0347 • # t 2 -0. 4 1 
• - :'v ' • R"d = 0" 0'0-9'8"- <9 t 2 -0 / 19 

— StiiipfMl 2 0Ttc:'P^-C«i:. 
t *>\ 0° g(9 t S90' c04EHfcfcV->T. I6^\ 7 f 

y^olBBMaMU*. 3 0%Ji(JiofiJffl^M#^fL 

Rd = -0. 0 04 3 • <9 t 2 -0. 0 
Rd=-0. 0058 -0^-0. 0 
Rd=-0. 0 248 ■ e t * + 0. 6 
Rd = 0. 0181 - <9 t 2 -0. 66 
±.j£co3kftcr> t £ Ma«fc:-HMME* EPiirr & i fc 1= 
^■j^r-^H^iiOisS: 1 ?, nyh^XhtOBv^ 

[0 046] 'J^r'-v'H^RdA^ RSfpM^t 

W^^^t^'O* ^5 t S54. 3° <0®HttJV-> 
T. * (7) tUtfsS (8) "C«3*t*llMSlT&!l3*t 

X^^ t #5 4. 3° <5 t g90* OlffiBRcfc^T. 
5C(5) fci^ (8) tT-a^a^ffl^TSSl§n-S»iEH 

^gc7>-y^xh^6> t *<0' £lt9 0* iyTOKfflfcfcV> 
T'J^x->-2>-Rd$:^ ( 1 1 ) fcrt ( 1 2) 
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tS:tt. ttEBttniifrfciKAIl 14 0 !; 
^f-yayt^t^L, l/2&ft<S&#£ii£T" 

[0044] <^tc. *BMa^$SWB£ftA«CT 

ssioat^wtttcov ^Twm-t& .mitt Ltzw&m 

mgWl 0 OtCfcvv?:. <iffiH««*^l 7 Ofcitfl 

0RfcOl,">TE5, jgj&pfi^l 2 OTtCOV^T06^ 

[0045] EWfHttfcovvcii.. 7^fX^ t ^ 
0° ^6^90* SOj^ffl^feViT. H5<7)VNy^->^' 

<7)®Ht$>fL«i\ 7 0%JiLhco*iJfflS!)Wf#^ix&. 0 
5(0A 7 fy/£0fili, U^f-ygyRd (Rd = 
A n • d ; iS^coSSlWA n . Ztl<?tl<r>ffimz& 

»tmsM<r>m § d > * ( i > < 2 > , * 

(3) fcsS (4) fc**i*^S*L*iWrcfcH«i.* 
0' S^ t S54. 3* C^HdiSWC, j£ 

(5) ksC (6) tei^ (7) (8) fcTWe 
;hJl£*t6l&iSl-e&B£:ft.&$Sffl. i>±*/5 4. 3° < 
0 t £ 9 0 * OiEffltCij^T . 5S ( 5 ) b& ( 8 ) 



6 5 ■ 


a 


t+10 1 1 


. 8 


( 1 ) 


3 79 




e t + 9 1 4 


. 68 


(2) 


6 12 




^ t + 73 7 


. 29 


(3) 


043 




(9 t + 64 0 


. 6 5 


(4) 


2 19 




<9 t + 4 5 8 


. 9 2 


(5) 


04 5 




^ t + 364 


. 0 5 


(6) 


6 1 ■ 


e 


t +186. 


53 


(7) 


1 2 ■ 


e 


t + 89. 873* 


' ("81 



^ ( 9 ) t*(10).*(ll) fc« ( 1 2 ) b 

65 - (9 t + 995. 66 (9) 

202 • ^ t f665. 8 (10) 

3 07- 6> t + 4 3 9.58 (1 1 ) 

62 - 6 X +109. 51 (12) 

[0047] zti-eticvvJ x bf^e t iz&if& u 
@7i3j;t/ - 08^-r. 5fe^[15t>J:lX06{i. 07fc 
J^*^'3 0%JiLhcoffiJ|!{Sr^L7ttc7)T-$,^ o 

[0048] ±fe«^fr«, a*^&»s-r?. 
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itS, 07, H8Ki3it<&ffl;y*-T-i''a>'W 

frfc*lt-?£jIJR-f4£i:fc*HGUT*$»). PBUS 

U GS^^^Pirs^ttkLT, 07i>J:tf08(;:*> 
R»*9 0KJ2LL 



[0049] PtKfcLT. R»MW9 OXBLhfc*** 
ffl (09 ) . Hfi ! 5 0%JSLhc^B« (@10),1 
iS*A<7 0%ULh(50lS«t (011) 38i§*#9 0%iilL 

<o«« (012) aws,*.*. -en-wx«o««*«®t- 



Rd = -0. 0 043- <V-0. 
Rd=-0. 0 0 74- <V + 0. 
Rd=-0. 0 04 3 • 6> t 2 + 0. 
Rd=-0. 0 0 6 1- 6> t 2 + 0. 
Rd=-0. 0 19 2- # t 2 + 0. 
Rd=-0. 034 7- 6» t 2 + 0. 
Rd = 0. 0 2 1 7 ■ <9 t 2 --0. 1 589 - e t +162 
« (18) (19) <T)?eMiV4A\--?ie t <>9 



065 • e t + 987. 57 
049 • 6 t + 93S. 59 
0 282- <9 t + 7 12.36 
0 5 64- 0 t + 6 62.94 
1721- 6» t + 4 35. 68 
5085 ■ <9 t + 387. 1 6 
09 
5* 



Rd = 0. 0167-6> t 2 -0. 4884 • 0 t + l 1 5. 56 
^S^5 0%W± 

Rd = -0. 0046 <9 t 2 -0. 0 9 1 3 ■ 8 t + 9 5 9 . 69 
Rd = -0. 0037 • (? t 2 -0. 076 • (? t + 692. 65 
Rd = -0. 0 3 08 • 6> t 2 + 0. 5 9 7 1 ■ 0 t +4 0 7 . 2 
Rd = 6. 0246 • 6> t 2 -0. 7079-^+148. 65 

S(23) ka«(24)<o&SiJ±'y>f^bft^ t 8i. o* 

•>7 0%U± 



0.49-^ + 922. 4 1 



Rd=-0. 0 0 74 • <? t 2 + 0. 
Rd=-r0. 0043-<? t 2 + 0. 0 282 • 6> t + 7 28. 54 
Rd=-0. 0419-6> t 2 + 0. 54 6 1 • <9 t + 3 7 1 . 27 
Rd = 0. 0347-(? t ! -0. 5085-e t +179. 14 
(27) kit (28) Olt&liVJ Xhft& t 5 7. 5* 

ii3a«9 0%W±" ' 

Rd=-0. 0 1-27 • <9 t 2 + 0. 1 9 3 1 ■ <9 t + 8 7 7 . 69 
Rd = 0. 0048-6> t 2 -0. 4 5 2 7 • 0 t + 7 7 9 . 34 
Rd=-0. 0809 • <V + 0. 809 • 0 t + 323. 
Rd = 0. 0404 ■ (?t ! -0. 4045 • 0 t + 226. 
5£(3 1) t5"i (32 ) <03^{i'y-(Xh^<9 t 3 4. 



( 13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 

(20) 

(2 1) 
(22) 
(23) 
(24) 



(25) 
(26) 
(27) 
(28) 



6 

52 
0° 



(2 9) 
(30) 
(31) 
(32) 



09, 010, 01 lfcil/01 2CD-y7)W\ 

[0050] JJEOKWtMi-y-f X hEltlfcoi, vcRff 
Lfctf, >y KEfl<0*£kra*fc:#;i*C: tip 

■CSS. v KBrtlttmBMtfcJic^FErtl. ^ 3 

>-(i05fcJ:t/06tfc^r > y^xh^(9 t ^O' com 

[005 1 3 WOkMl 4 OOiSAtroi: LT , ffl9f¥R 
#ttA n = 0 . 0 6 S-^L . TEnWWWiG&Tfrfm. 



[0052] 01C^Lfd&fl*^Kl 0 Ofclfc^ 
T , 3gj&fS« 1 2 0 TcomikM 14 0 W-fe^-v -y T d 
t=i&5. 5 0//m, RKSil 2 0 RcDjfofiil 1 4 0 
«-bK J r7rdr=|f)3. Ojum, >y^f >. hfte t = 
0* , $ B B B JI 14 0<?)®J)r$StttAn = 0. 06Sr^" 

«rtt£Hi 3 

[ 0 0 5 3 ] 01 3<4, ffi»t«LT<0fl*A«Sl4[* 
3fcWfOcfr3fr&S£ 1 t LT^S. KSfiStil 
2 0Rfc*JVvc8lJllWEa s 5V«DfcS. «fWf 14 0K: 
a = 3 0 n mSSWM ^f - y 3 Sftft, ft 

ffiUfflftS^l 7 0b«'J?f->'3^1 1 Onrnt 
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t . mammx? 1 1 o b <9affltt£M&Ji 140^ 

®H«i:-S3-ii\ £OjBfittt*fLT4 5* OMRS* 
teJEnftfcWHBfcayjrt-* «fc d £ftffli£ffl««^ 1 7 

0 aftffiMfefllftKl 7 2 U;. (4ffl 

^Iffi®*-? 1 8 0 a<7>'J ^7*— >- a yllHOnrnt 

^ 1 8 0 b i/zX *)mi£fi\Pl*^M t . - ^itiSflTt^M 

ft^iiaai*) Wtt£*r*\ ffiJMl 4 0(C«EE£Bttll 
400nmH700n mfDift^lS^JST-H^^n 

[00 55] fot. jgH«3t* J BfV^-^{iv\'>yi7 7^ 
h^V^aia«l 2 0T£3®&-T&ft£f'JfflLTfl 

V^-fctt. R*t««l 2 0RT«5K»#*;f!WILT* 
[0056]^T, 1 tSceoy^yU-r-^HcWK^m^ 
[00 573 iots fl&KeOiSi^ffia^SSSJ: 0 
[00 58] ifc. e^iiM^^^CO^T^Hj 

[0059] ivaaMrcR*** it/ajw 

coEP»D«Efife#tt Uvh*>4r»tt) jWiariPWP**' 

[0060] RUtfUtS 1 2 0 RWjfc&Ji 1 4 0<0 
*Kf77d r =#73. Oum. mikm^y-i Ahft 
<9 t = 0° . f5tB B B «l 4 0^gPf*M^TttAn = 0. 0 
6 fc#r*:EO»*4M*;frtt*^^tt»£ffll>;fc* 



£<0. RSf««l 2 0R£*5ft4 l/4«fil70b 

(04) c7)v?i i ->'3>RdM%MmcDmi&£mi 5 

( a ) If ( b ) tC^-T, 015 ( a ) (i 1 /4 jfcg 
fil70b ogfflN&iKAB 1 4 O^SfflWtcttLT^ 
1f^rtUCKftfc*&. tiXlf. Ml 5 (b) «l/4 
ifeftig l 7 o bcoafifiteiSfi,;! 1 4 OcoSfflSWcit L 

ti. 3ttt=«Ti««K3Wft*i:«:.& 5 5 0 n m^ifcgK 

[0061 ] y--?y-*T7-f bcojK B B B*^Bti3v-» 
t , «eeo f f #fvc?>wz> ziimmm%%Mmztt vx 

Ell 5 (a) tsitf (b) frl>. BummasKi 
7 0 b<7)V fT-'—isa >RcHi3 0 nmJjLb.2 5 0 nm 
JSLT^KH-caiiifc**** bWbfrh. £<03 

[0062] {affln^cosfflUfccti/Maffl^sffltt^ 

fi^R^SS ( 0^v^9 0 ) fcrnvcffftU ftH 

mmw.Lt:im <v=o> -c^io. ft®^';^^- 

v a >-co±RSffliiSltlcEM Lfc*0B ( V= 9 0 ) Ti* 

15(a) fciVHi 5(b) -ea*. 

[0063] "T^^^. ffiffiH«<7) 'J ^^-^3 >* 5 3 
0 nml-Xh2 5 0 n mOT^ffiHT&ftff % i2fflH«<0 

t , efflH^y.^T-v- 3.^3 O n mfelT. S> 
SV^i, GffflH«t»y ^f-S^ 3 ^'2 5 0 nmJaUbT 
*>tHi , R««*V Sr 4To J: a HPS LT t ^ifF^fi* 

[0 0 64]i!V^T. :jyh5*hJt£riQ±£-l^*:tf> 
k:, S6(cffllBS«&R*t&£i:3Wff4U^T, 1/ 
2«S«tl 7 0 a£±i&9fi*§!!«l 7 0b t«3tSl 
7 2 t (OmiZftX-tt . SMfflM 12 0 RlCfcttl. 1 / 
2$[JHS1 70acOD^f ; '— -/gyRdMnVb^h 

it^BMRSHi 5(c) t^-r. 3>-h9^hJt{±. tec 

nmK7 8 0nm{:-5l>t#t!:B\ 

Sr*J«U. 015 ( c ) o«S**»fc. 
[0065] «Bit*#«ttLHr. KjH3SSAa^SS 
hLTIl 3>-h7Xhit{i^l 0ULkT3b&Ztiffl 
4U^fc*fL4. f-^t, 115 (c ) l/2» 
IffinOaiO^f-i'jyRdfi 22 0nmJiLb 
3 3 0 n m OT^KHT-$> S £ t * L U£ i: tfbfr 
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[0066] zmm® 1 2 0 R<Di&5g£_B<l^> cfc 3 C* 

ffii&l 2 0TcO?gf B J114 0^-fe;^-v 77dt =» 
5. 5 um. Wlikm(OV4Xh1iie t = 0° . *8,fI,Jgl 
4 0 OSUWi^ltA n = 0 . 0 6 Srlrr &jE<7)I#g¥ 
SMSStifflfiilV^«> 1/48MHK1 
'80a (124 ) fO'J^T— i'g yRd^3yh9X h-Jt 
<7DBB$£01 6(a) IZird'o =5rii. 016 ( a ) iz^jk 

^tih^yb^^bit<D%iammt. ±M<r>%mm.m 

2 0Rf:|5|M=fi : r>7t. 

[0067] BBtt£**f*Uf* j&SA3!ftA&rcg8 
fcLTti. 3>h7^ b JfrWft 1 0 OiiLk-C£>-S> It* 1 ' 
#4LV>. ftoT, 016 (a) SffiH118 0 

aO ij ? f-'-ix 3 ylt l 2 0 n mJiU: 1 5 0 n mlilT^ 
iS^T 6 - 1 WIS 4 U>£ fc . 
[0 0 68] JSai^jl 2 OTCrfclvc^fcrrjyt-^ 
XhJttlHiS-frifcfttUi. l/4M«180ah 
«3t«l 82 t<r>m ( 1/4*«K1 8 0 a*»feaj»S 
nfem«BK<0«3Kill4: «** 1 8 2 coii^tt fc <0IB ) 
(C H fefflfiftffi?) 1 / 2 SfcfUK 18 0b ZftA-f h Z. t if 
#4LV>. l/2i*S18 0b«iJ^f-y3yRd 
ttayhyAbitcofflmzak-rmi 6 (b)*>^/3>- 
h5*MbWI&l 0 0£Ui*«fc-rj:dC» 1/2** 
1180 bcO'J^r— ^3 V5r24 0 nmiiUi3 1 0 n 

[0 0 69] _kifiLfcJ:3fc. ma&=f-Kr'M XhAtf 

4 x 9 'J a yifmi Llz< < „ iRJMH 1 **!** 1 

^iac, jsaw^y-fxh^^o- ^ 

4ll^fiffllI170a, 1 7 0 b, 1 80ai3j;lX 
1 8 0 bcTj'J ^-f'-^ 3 VfcRj&tMf. iSS^I^S 

WLcr>m^mmz^i-hm^mmt, 1 7 0 

b„ 170a, 180a. 1 8 0 b -£-£> 9 .. fifcfgUffil 
7 0b**&*,fig : 5rfl§j£gfre&&. ±B«jfeBHtt*»& 

£ffd U*. 
[00 703 

[^coS6»] ±i£L*:J:d&;:, Kit*- K*sJ:lfiSii 
=&— H SrfiSi. tzm^mza f>T 3yh5Xb«^^ 

mm Ltzm^izmmzmmm^mt o mnwm lx 
^aybyxb^m^m^ti^^ttc^. mum. 



[0H^®m^giB3] 

[0 1 A] gftiBJB 1 tefctt*^aa»fflffl»Mttt$ft 
gflOO «o«iHfflHH-C* 6 . 

(Hi b] miy&FmwioonTff-jr^bvrx 
[02] Mitffl*i 2 oRx-^mm^n-ytim^^m 

[03] RfltffiUBl 2 ORT'H^^ffo^^cO^ 
T'<O^ii^tt®2:^-r0T-ft& . 

[04 ] iijfiffiitBl 2 OTT'^^fl-^Tt^^JlT- 
O7ttfO«3te*«l^*-r0T'* S . 

[05] Rtt^«tl 2 0RICOV^T, m&miAOW 
^^^ty^f-yaVt^Ift (R*T*7 0%tUi 
<0*JS) £*rt0-CJ>3. 

[06] Si§IB^i 2 0T(;ov^, fKB%Jli4 0^y 

<?3«JS) &*-r0T-fc^>. . 

[07] i««7^ ^ h AtclsttS 'J ^f-y a y^ 
[08] m«<r>V4 XYftlZ&tthVf'r-i'-a V<?m 

Wt^zm-h%m*^t?y7x°t>h. 

[09 ] MS*««1 2 0 RtCOV>T. JSSS HOW 
[01 0] a&fRttl 2 0Tt=O^T. JSfa»14 0iO 

mm m&mmi 2otcov^. m&mi4o<?> 

•y^Xhftt^f-yayi^W («fi$* { 7 0% 
[012] Siir^^l 2 0Tt-9Ut, ^»14 0C0 

[013] mmmcom^mTsmmcomwixmmm.^ 
x-foh* 

[014] mtmmcom&m^w<7>&m^&£x/m&: 

[015] (a) fcitf (b) ML R»H«fc:iJtt4 1 
/4*ft^ 1 7 0 bO'J ^-r-v- 3 y R d«R»*0» 

7-c* o . ( c ) n, Ktmmzimz, i 

/2.W&M.I 7 0acO'J^f-y3yRd»3y>7X 
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